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PROBLEM TO BE SOLVED: To offer a bump forming method which can 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of the bump who has at least the 1st process which forms a metallic 
film on a pad with the 1st solution, the 2nd process which forms the resist layer in which the through 
hole to which said some of metallic films [ at least ] are exposed was formed, and the 3rd process which 
forms a metal layer in said through hole with the 2nd solution. 

[Claim 2] It is the formation approach of the bump who has the property that said 2nd solution cannot 
dissolve said resist layer easily as compared with said 1st solution, by said 1st solution having the 
property of dissolving said resist layer, in the formation approach of a bump according to claim 1. 
[Claim 3] The formation approach of the bump who forms said metal layer in the formation approach of 
a bump according to claim 1 or 2 after forming a substrate layer on said metallic film. 
[Claim 4] The formation approach of the bump who forms said metal layer in either of claim 1 to claims 
3 by two or more layers in the formation approach of the bump of a publication. 

[Claim 5] The formation approach of the bump who forms said metal layer in either of claim 1 to claims 
3 with either of the mixture of nickel, gold, nickel, and gold in the formation approach of the bump of a 
publication. 

[Claim 6] The formation approach of the bump who forms said metal layer in either of claim 1 to claims 
5 by electroless deposition in the formation approach of the bump of a publication. 
[Claim 7] It is a bump's formation approach which it comes to form in the configuration in which said 
through hole does not exceed the periphery of said pad in the formation approach of a bump given in 
either of claim 1 to claims 6. 

[Claim 8] It is a bump's formation approach that, as for said pad, the passivation film comes to cover a 
periphery edge in the formation approach of a bump according to claim 7, and come to form opening on 
the center section of said pad, and said passivation film is the inside [ periphery / of said pad ], and 
forms said through hole outside said opening of said passivation film. 

[Claim 9] The formation approach of the bump who includes further the 4th process which removes said 
resist layer from claim 1 in the formation approach of the bump of a publication to either of claims 8. 
[Claim 10] It is a bump's formation approach formed by the matter which said 1st solution has alkalinity 
higher than said 2nd solution in the formation approach of a bump given in either of claim 1 to claims 9, 
and is dissolved in an alkaline solution in said resist layer. 

[Claim 11] It is the formation approach of the bump who the front face of said pad consists of aluminum 
in the formation approach of a bump according to claim 10, and uses said 1st solution at said 1st 
process, performs zincate processing to said aluminum, and forms said metallic film. 
[Claim 12] The manufacture approach of the semiconductor device which includes the process which 
forms the bump containing said metal layer by the approach of a publication in either of claim 1 to 
claims 11. 

[Claim 13] The semiconductor device manufactured by the approach according to claim 12. 
[Claim 14] The circuit board in which the semiconductor device according to claim 13 was carried. 
[Claim 15] Electronic equipment which has a semiconductor device according to claim 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic equipment at a bump's formation approach, a 

semiconductor device and its manufacture approach, and a circuit board list. 

[0002] 

[Background of the Invention] When forming a bump in aluminum pad of a semiconductor chip 
conventionally, metals, such as Au, were formed using electrolytic plating. However, electrolytic plating 
had the problem to which the formation process and etching process of a substrate electrode are 
needed, a process becomes complicated as a result, and cost also becomes high further. Then, the 
electroless deposition which is unnecessary in a substrate electrode attracts attention. 
[0003] However, in electroless deposition, since a metal grew not only the height direction but crosswise 
(method growth of a grade is carried out), a bump's width of face was not able to exceed width of face 
of aluminum pad, and was not able to form a bump corresponding to aluminum pad of a ** pitch. 
[0004] This invention is for solving this trouble, and that object is in providing with electronic equipment 
the formation approach of the bump who can form a bump by width of face [ **** ], a semiconductor 
device and its manufacture approach, and a circuit board list. 
[0005] 

[Means for Solving the Problem] (1) The formation approach of the bump concerning this invention has 
at least the 1st process which forms a metallic film on a pad with the 1st solution, the 2nd process 
which forms the resist layer in which the through hole to which said some of metallic films [ at least ] 
are exposed was formed, and the 3rd process which forms a metal layer in said through hole with the 
2nd solution. 

[0006] According to this invention, a bump can be formed by forming a metallic film on a pad and forming 
a metal layer in a through hole. Since a metal layer is formed in the through hole of a resist layer, it is a 
configuration according to the magnitude of a through hole, namely, can be formed by desired width of 
face. 

[0007] (2) It is the formation approach of the bump who has the property that said 2nd solution cannot 
dissolve said resist layer easily as compared with said 1st solution, by said 1st solution having the 
property of dissolving said resist layer, in this bump's formation approach. 

[0008] According to this, the 1st solution which dissolves a resist layer is used at the 1st process, but 
since a resist layer is formed after the 1st process finishes, a problem does not produce it. At the 3rd 
process, since the 2nd solution which cannot dissolve a resist layer easily is used, a metal layer can be 
formed in a through hole. 

[0009] (3) In this bump's formation approach, after forming a substrate layer on said metallic film, said 
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metal layer may be formed. 

[0010] (4) In this bump's formation approach, said metal layer may be formed by two or more layers. 
[001 1] (5) In this bump's formation approach, said metal layer may be formed with either of the mixture 
of nickel, gold, nickel, and gold. 

[0012] (6) In this bump's formation approach, said metal layer may be formed by electroless deposition. 
[0013] (7) In this bump's formation approach, said through hole may be formed in the configuration which 
does not exceed the periphery of said pad. 

[0014] By carrying out like this, a metal layer can be formed so that the periphery of a pad may not be 
exceeded. Therefore, a bump can be formed in each of two or more pads prepared in the ** pitch. 
[0015] (8) In this bump's formation approach, as for said pad, it comes to cover a periphery edge with 
the passivation film, and it comes to form opening on the center section of said pad, and said 
passivation film is the inside [ periphery / of said pad ], and may form said through hole outside said 
opening of said passivation film. 

[0016] (9) In this bump's formation approach, you may also include further the 4th process which 
removes said resist layer. 

[0017] (10) In this bump's formation approach, said 1st solution has alkalinity higher than said 2nd 
solution, and may form said resist layer by the matter dissolved in an alkaline solution. 
[0018] (1 1) In this bump's formation approach, the front face of said pad consists of aluminum, by said 
1st electroless deposition, said 1st solution may be used and zincate processing to said aluminum may 
be performed. 

[0019] (12) The manufacture approach of the semiconductor device concerning this invention is the 
above-mentioned approach, and includes the process which forms the bump containing said metal layer. 
[0020] (13) The semiconductor device concerning this invention is manufactured by the above- 
mentioned approach. 

[0021] (14) The above-mentioned semiconductor device is carried in the circuit board concerning this 
invention. 

[0022] (15) The electronic equipment concerning this invention has the above-mentioned semiconductor 

device. 

[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
with reference to a drawing. 

[0024] Drawing 1 - drawing 3 (C) are drawings showing the formation approach of the bump concerning 
the gestalt of the operation which applied this invention. Although the gestalt of this operation explains 
the example which forms a bump in a semiconductor chip, the formation approach of the bump 
concerning this invention is not limited to this, and when forming a bump in a circuit pattern, it may be 
applied. In that case, the land of a circuit pattern is equivalent to a pad. 

[0025] With the gestalt of this operation, as shown in drawing 1 , a semiconductor chip 10 is prepared. A 
semiconductor chip 10 has two or more pads 12. A pad 12 serves as an electrode of the integrated 
circuit formed in the interior of a semiconductor chip 10. Even if the pad 12 is located in a line with the 
edge of a semiconductor chip 10, it may be located in a line with the center section of the 
semiconductor chip 10. Moreover, when 10 of a semiconductor chip makes a rectangle, even if the pad 
1 2 is located in a line along the parallel edge of two sides, it may be located in a line with the edge of 
four sides. Although each pad 12 is thinly formed in the semiconductor chip 10 common in many cases, 
the configuration of a side face or the longitudinal section is not limited, but it may be flat-tapped with 
the field of a semiconductor chip 10. A pad 12 is formed with aluminum etc. Moreover, especially the 
flat-surface configuration of a pad 12 may not be limited, either, it may be circular, or you may be a 
rectangle. Some pads 12 are avoided and the passivation film 14 is formed in the semiconductor chip 10 
in many cases. In detail, the passivation film 14 covers the periphery edge of a pad 12, and is formed, 
and it comes to form opening in the center section of the pad 12. The passivation film 14 can be formed 
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with Si02, SiN, polyimide resin, etc. 

[0026] Or you may prepare in the field which has the pad [ in / for an insulating layer which is different 
in the common passivation film 14 / a semiconductor chip 10 ] 12. As for the insulating layer, it is 
desirable to also have the thermal resistance when protecting a semiconductor chip 10 and fusing the 
pewter at the time of mounting. When a semiconductor device is mounted in the circuit board, as for an 
insulating layer, it is desirable that Young s modulus is low to extent which can ease the stress produced 
according to the difference of the coefficient of thermal expansion of a semiconductor chip and the 
circuit board mounted. For that purpose, an insulating layer may be formed with polyimide resin. 
Moreover, insulating layer thickness can be decided freely if needed. 

[0027] (The 1st process) As shown in drawing 2 (A), on a pad 12, the 1st solution which is not illustrated 
is used and a metallic film 16 is formed. For example, when the pad 12 is formed with aluminum, the 1st 
solution is used, zincate processing is performed on a pad 12, and zinc is made to carry out the 
permutation deposit of the front face on aluminum. In this way, the metallic film 16 which consists of 
zinc is formed. The 1st solution used here is alkalinity (seven or more pH), and alkalinity of ** is [ the 
solution ] highly (strong base) good. An alkaline solution dissolves the resist layer 20 mentioned later. 
However, with the gestalt of this operation, since the resist layer 20 is not formed when using the 1st 
solution, the problem of the dissolution does not arise. 

[0028] If required, as shown in drawing 2 (B), the substrate layer 18 will be formed on a metallic film 16. 
The substrate layer 18 is formed thinly. For example, when some passivation film 14 appears on the pad 
12, the substrate layer 18 is formed by the thickness which does not exceed the thickness of the 
passivation film 14. At the process, the electroless deposition which used the 2nd solution mentioned 
later may be applied. Moreover, the substrate layer 18 may be formed with the same metal as the metal 
layer which constitutes a bump. For example, a pad 12 (metal thin film 16) is dipped into electroless- 
nickel-plating liquid (the 2nd solution), nickel is deposited through the substitution reaction of the metal 
thin film 16 which consists of zinc, and nickel, and the substrate layer 18 may be formed. 
[0029] (The 2nd process) As shown in drawing 2 (C), the resist layer 20 is formed. The resist layer 20 is 
formed in the field in which the pad 12 of a semiconductor chip 10 was formed with the gestalt of this 
operation. The resist layer 20 may be formed by the matter dissolved in an alkaline solution. The through 
hole 22 to which a part of metallic film 16 or substrate layer [ at least ] 18 is exposed is formed in the 
resist layer 20. As for a through hole 22, it is desirable to form in the flat-surface configuration which 
does not exceed the periphery of a pad 12. As for a through hole 22, it is desirable to be formed on the 
wall surface which starts vertically to the field of a semiconductor chip 10. The bump who stands up 
vertically can be formed by carrying out like this. 

[0030] A through hole 22 may cover a pad 12, may form the resist layer 20, and may form it with the 
application of a photolithography technique. That is, a mask may be minded, energy may be irradiated 
and developed in the photosensitive resist layer 20, and a through hole 22 may be formed. At this time, 
it does not ask that the resist layers 20 are a positive type and negative resist. Or the 
nonphotosensitivity resist layer 20 may be etched and a through hole 22 may be formed. 
[0031] (The 3rd process) As shown in drawing 3 (A), the metal layer 24 is formed in a through hole 22. 
Since a through hole 22 makes the flat-surface configuration which does not exceed the periphery of a 
pad 12, the metal layer 24 is formed above a pad 12. In detail, the metal layer 24 is formed on the 
substrate layer 18 further formed on it on the metallic film 16 formed on the pad 12. 
[0032] The metal layer 24 is formed by the electroless deposition which used the 2nd solution. 
Electroless-nickel-plating liquid is used as the 2nd solution, on the metal thin film 16 or the substrate 
layer 18, nickel is deposited and the metal layer 24 is formed. Here, what cannot dissolve the resist layer 
20 easily as the 2nd solution as compared with the 1st solution mentioned above is used. For example, 
when the resist layer 20 is formed by the matter dissolved in an alkaline solution, what has alkalinity 
lower than the 1st solution is used as the 2nd solution. Although the 2nd solution may be weak alkali, 
specifically, its neutral or acid solution is desirable. A with a pH of about four thing can be used as an 
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acid solution. 

[0033] By carrying out like this, without dissolving the resist layer 20, progress of the dissolution can be 
delayed and the metal layer 24 can be formed. Since the metal layer 24 can be formed inside a through 
hole 22, the metal layer 24 can be formed according to the configuration of a through hole 22. And even 
if it applies the electroless deposition which grows directions [ metal ], the flare to the direction of width 
(width of face) can be stopped, and the metal layer 24 can be formed in the height direction. Therefore, 
even if two or more pads 1 2 in a ** pitch are formed, the bump who can prevent the short circuit of the 
pad 12 of next doors can be formed in each pad 12. 

[0034] In addition, the metal layer 24 may be formed with either of the mixture of nickel, gold, nickel, and 
gold. Moreover, the metal layer 24 may be a monolayer or may consist of two or more layers. For 
example, the 2nd layer which consists of gold may be prepared on the 1st layer which consists of nickel. 
In order to form a gold layer in a nickel layer further, the dipping of the nickel layer is carried out to 
non-electrolyzed liquid gilding, and a gold layer is further formed in the front face of a nickel layer. 
Electrical installation with a circuit pattern etc. can be made still more reliable by forming a gold layer. 
Generally, since nickel can be deposited rather than gold for a short time, it is more desirable to form 
the 1st layer (lower layer) with nickel, and to form the 2nd layer (the upper layer or surface layer) 
withgold rather than forming all the metal layers 24 withgold. 

[0035] When dipping a semiconductor chip 10 into the 1st or 2nd solution, the rear face and side face of 
a semiconductor chip may be beforehand covered by the protective coat. Moreover, it is desirable to 
intercept light, while dipping a semiconductor chip 10 into the 1st or 2nd solution. An inter-electrode 
potential change in the solution which happens by having dipped the semiconductor chip 10 in the 
solution by this can be prevented. In addition, the metal used by electroless deposition with the gestalt 
of this operation is an example, it is not limited to this and copper may be used for it. 
[0036] (The 4th process) As long as it is required, as shown in drawing 3 (B), you may also include the 
process which removes the resist layer 20. 

[0037] According to the above process, as shown in drawing 3 (C), the bump who becomes each pad 12 
of a semiconductor chip 10 from the metal layer 24 can be formed. Face down bonding of this 
semiconductor chip 10 can be carried out to a substrate as a flip chip. In that case, the circuit pattern 
(land) formed in the substrate and the bump who consists of a metal layer 24 are connected electrically. 
Anisotropy electrical conducting materials, such as anisotropy electric conduction film (ACF) and 
anisotropy conductive paste (ACP), may be used for electrical installation, and an electric conduction 
particle may be made to intervene between a bump and a circuit pattern. Or a bump and a circuit 
pattern (especially land) may be electrically connected according to the metal junction by Au-Au, Au-Sn, 
a pewter, etc., and the shrinkage force of insulating resin. 

[0038] In addition, this invention may be applied when forming a bump in the pad formed in the 
semiconductor wafer. That is, the gestalt of operation mentioned above may be applied on a 
semiconductor wafer. 

[0039] (A semiconductor device, the circuit board, and electronic equipment) Drawing 4 is drawing 
showing the semiconductor device concerning the gestalt of the operation which applied this invention. 
The semiconductor device 1 shown in drawing 4 contains the semiconductor chip 10 with which the 
bump who consists of a metal layer 24 mentioned above was formed on the pad 1 2, the substrate 30 
with which the circuit pattern 32 was formed, and two or more external terminals 40. 
[0040] In this example, face down bonding of the semiconductor chip 10 is carried out to the substrate 
30. The semiconductor chip 10 and the substrate 30 are pasted up with the anisotropy electrical 
conducting material 34. And the metal layer (bump) 24 and the circuit pattern 32 are electrically 
connected by the electric conduction particle. Two or more external terminals 40 are formed in the 
substrate 30. The external terminal 40 is electrically connected to the circuit pattern 32 through the 
through hole which is not illustrated. Each external terminal 40 may be a pewter ball. A pewter etc. may 
be printed and the external terminal 40 may be formed through a reflow process. The external terminal 
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40 may be formed with copper etc. other than a pewter. Moreover, the pewter cream applied to a 
mother board side at the time of mother board mounting, without forming the external terminal 40 
positively may be used, and an external terminal may be formed as a result with the surface tension at 
the time of the melting. This semiconductor device is the so-called land grid array type of 
semiconductor device. 

[0041] (Modification) Drawing 5 is drawing explaining the formation approach of the bump concerning the 
modification of the gestalt of operation mentioned above. In the example shown in drawing 5 R> 5, after 
performing the process shown in drawing 2 (A), the resist layer 20 is formed, without forming the 
substrate layer 18. 

[0042] In detail, like the process shown in drawing 2 (A), the part exposed through opening of the 
passivation film 14 among the front faces of an electrode 12 is immersed in zincate liquid, and 
permutation formation of the zincky metallic film 16 is carried out. And as shown in drawing 5 , the resist 
layer 20 is formed. It is desirable to be the inside [ periphery / of a pad 12 ] and to form the through 
hole 22 formed in the resist layer 20 outside opening of the passivation film 14 here. That is, it is 
desirable that the path (magnitude) A of a pad 12, the path (magnitude) B of opening of the passivation 
film 14, and the path (magnitude) C of a through hole 22 have the relation of B«XA. By carrying out like 
this, the whole front face of the metallic film 16 formed on the pad 12 can be exposed through a through 
hole 22. 

[0043] Then, the pad 12 with which the metallic film 16 was formed is immersed in nickel-plating liquid, 
and the bump of nickel is formed through the substitution reaction of zinc and nickel. The process is the 
same as the process shown in drawing 3 (A) and drawing 3 (B) except for there being no substrate layer 
1 6. Moreover, as long as there is need, you may gold-plate on the bump who consists of nickel. 
[0044] Even if it applies this example, the same effectiveness as the gestalt of operation mentioned 
above can be attained. Moreover, since it has the relation of B<C<A mentioned above according to this 
example, some metallic films (zinc) 16 which carried out permutation formation are not covered with the 
resist layer 20, but it can form a bump on the whole front face of a metallic film 16. Therefore, after 
forming a bump, even if it exfoliates the resist layer 20 with an alkaline solution, since are and it has not 
exposed to the bottom of a bump, a metallic film (zinc) 16 does not dissolve, and an alkaline solution 
sinks in from the thin metallic film (zinc) 16, and it does not dissolve a pad 12. 

[0045] The circuit board 1000 which mounted the semiconductor device 1 concerning the gestalt of this 
operation in drawing 6 is shown. It is common to the circuit board 1000 to use organic system 
substrates, such as for example, a glass epoxy group plate. Those electric flows are aimed at by being 
formed so that the circuit pattern which becomes the circuit board 1000 from copper etc. may serve as 
a desired circuit, and connecting mechanically those circuit patterns and external terminals 40 of a 
semiconductor device 1. 

[0046] And the cellular phone 3000 is shown in the note type personal computer 2000 and drawing 8 at 
drawing 7 as electronic equipment which has the semiconductor device 1 which applied this invention. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the formation approach of the bump concerning the gestalt of 
the operation which applied this invention. 

[Drawing 2] Drawing 2 (A) - drawing 2 (C) are drawings showing the formation approach of the bump 
concerning the gestalt of the operation which applied this invention. 

[Drawing 3] Drawing 3 (A) - drawing 3 (C) are drawings showing the formation approach of the bump 
concerning the gestalt of the operation which applied this invention. 

[Drawing 4] Drawing 4 is drawing showing the semiconductor device in the gestalt of the operation which 
applied this invention. 

[Drawing 5] Drawing 5 is drawing showing the formation approach of the bump concerning the 
modification of the gestalt of the operation which applied this invention. 

[Drawing 6] Drawing 6 is drawing showing the circuit board in which the semiconductor device 
concerning the gestalt of this operation was mounted. 

[Drawing 7] Drawing 7 is drawing showing the electronic equipment which has a semiconductor device 
concerning the gestalt of this operation. 

[Drawing 8] Drawing 8 is drawing showing the electronic equipment which has a semiconductor device 

concerning the gestalt of this operation. 

[Description of Notations] 

10 Semiconductor Chip 

12 Bump 

16 Metallic Film 

18 Substrate Layer 

20 Resist Layer 

22 Through Hole 

24 Metal Layer 



[Translation done.] 
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